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ABSTRACT : PROBLEM TO BE SOLVED: To produce a polyolefin polymerization catalyst which forms 
a littte amount of a by-product upon prepolymerization, has good powder properties, and 
besides, high activity. 

SOLUTION: The olefin polymerization catalyst is used by contacting catalyst components 
for the olefin polymerization of the following components [A] and [B] with an olefin, 
prepolymehzing the olefin and then drying the resulting products. The component [A] is an 
ion exchangable phyllosilicate wherein a cation of Zn or Li is put in the system and 
chemical by treated. The component [B] is a transition metal compound of the periodic 
table groups 3-12. 
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fiicTP- [A] : Z n iTttiL i c^H-f >f> *r.^|*KC#it$ 

is* [ b i : mnmmms^ 1 2^wa^jKib^^, 

[1S*II2] fifcfr [A] tfifcfr [B] . 

[c] #mr>i ^-^Mt-^^^y lx^^-^ 

T-fiSm^-L . -c^)»l2tlLT : 5:l»ll3}<«lISit^^7 
im^ns] rdi^- [a] #\ ZnifziiL \ <ms4*v 

xm&mmmt& ui)too. ooimoi 

~z\hz>mytm 1 xi± 2 cieK«o^u- 7 >*£jfM«L 
3 < ^m'&mmmwi^y^ y m-j 
h x$> h mxm 1 - 3 1 i-ftLMzimn* i^yon^ 
mum, 

%*L3l:L[:?)it\, y < >X\hi>sf^Ml—4cr>^-ttiMz 
[Jt;J<Jfi6] T»7f [A] fcjfcfr [B] 

tiLfr [A] : Z n &fzl±L i SD^-f :t>£^F*]tC?jq£$ 

f&Tl- [ B] : /S1HH^»3- 1 2)KcoaflAH-fb^. 
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[C] ^7-/1 LXS^-fh* 
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[If^JlS] fifcft [A] fcLT. Zn^fciiL iOHH 
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[w^iii 1 3 Tmm&tzimzti&xuy < y± l 
t. ^mmsn±^uy ^ >zmi^mwi3M6— 1 0 



[0001] 

[fKB^*s-r*stB*K3 *\s7 4 ym-km 
znmjktimzmth. 

[0002] 

mz. mtmt. 7imum.. T>v*Mmm*n 

[00033 #C.,IMI^lt . ^ 7f^3c^'l£« 

>-ri^Lt^i-7 4 yn&#zmm.i-&zttemix' 

foh {WBW-5- 2 9 5 0 2 2, #^F5 - 30191 
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Srffifftt- h lot- h?>« 

fiScfr [ A] : Z n ttzitL i <7)H-f ^> *^l*I(C^i£$ 

ffcft [ B] : Jllffl«*IS3- 1 21£c0»;£*(b£!|%k 
[00 0 7] TIEft* [A] fcjfcfr 

[B] t*tt-f&*\s7 4 >M-JHftHt£#&. *ls 

7 <s> t ffi&& LibX^rWA-S L . %<nwm&f& z t 

[A] : Z nifctiL i tfO^-f ^S^filC^S* 

[ b ] : mmmmm s - i 2i^mift^ii. 
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[00 0 9] 
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[0014] HfTte-f ^y^ttS^SlEiafilla^K^'C 
m^X t J; < . 'J -jLL^ST-ffl^T i «k 
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mz i ix&ttztnjL LtzJ *y£m&m$tmst&£m 
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T ffl c '/til *C AiEPSr*!' »j 7-fifM^4 /: h tzfrft 
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[0016] mmm%L$:i7-jt%$. sm^v- 
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ti 5 ~ 3 o w t %xh h . 
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[0 0 17] JtfttfHRtetfWft, UttSML 
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Rgtcz n i TtiiL i o^^f *>-tfls*«yi5Rrtfc:#i£S 

t >#\ *?± L < ti 4 * V£8M£ttRWl 1 g Sfe 0 
0 . OOlmoi CLhflPfe^-^fl^JMW-t -I k 

xmv^m^^-^hmtz n. Li ^ti^tico^n 
w-i * >^.m'&m\ti^ sis lg^oo. o o i in o i 
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x'hz. mwMbLxi*.. mm. twjm. m 
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{zA y?-t] v—y a yLo ( fx vfc&to ) 

%b'tfm?t>ti&. A y?— y 3 ytii. mwto 
^commz^m^mx-th ;tiv^. 
[0022] tt&nmzt:him0ismb i-xm^m^ 
*ycr>-5m*:'ft'j z t tfmft>tiht>K ztiamz&m 
it^mmmn ko%m*comW;t> i hh. mm. mm 
izx &mmimm^mt%m K>m< m. isahs* 

^xmwmzmjzmti. 

[0023] T)vij vmizx&TJi* >j%mx'im±co 

m$iZ3£t&ztfrx$z>„ Axyx.wni*mmL. m 

z t izx o , mm*%i:± Ltzw&comwtoit£to& z t 
i>x-$&> *ytfJB®.mm%3iz.& 

[0024JWTC. ZnifcliL i OH-f jfy^^tf 

*ya. K-fLM, mjtm. rvj *yxm&mmmi& 
omistzj y?-*v-y m yLft&itismfrh^&W- 

mum. mim. nxx/A^y^m^m^mm^ 

mmizj y?-#u-y 3 yL'&Zitsmt. Zix^ti 
2 mU)± <7M&&bitX'$> -sXtiiVK 

[0025] (a) mm 

mvmimm^mmzmK . h h^ummm^ *yco 
*ycr)-u t tzu^m r mm $ * s i t ^ £ . ism 

a-Cfflt >hix&mt LTJi, »R. JSS, y> 

m. wm. y^m. wj^b, rot 
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ti\ H*8»fll-1 4^^iMfK$fL^^<<bt>-a 

[00 27] i« J: -3 «riSa«A*Wi: LTfi. L i C 
U LiBr, Li 2 S0 4 , Li 3 (P0 4 ) . Li (C 
1 0 4 ) . L i 2 ( C 2 0 4 ) „ LiN0 3 , Li (OOC 
CH 3 ), L i 2 ( C 4 H 4 0 4 ) . NaCK N a B r . 
Na 2 S0 4 . Na 3 < P 0 4 ) s Na (C 1 0 4 ) . Na 2 
(C 2 0 4 ) . NaN0 3 , Na (OOCCH 3 ) . N a 2 
<C 4 H 4 0 4 ) s KCL KBr. K 2 S0 4 . K 3 { PO 
4 > . K (C 10 4 > . K 2 (C 2 0 4 ) . KN0 3 . K (O 
OCCH3) . K 2 (C 4 H 4 0 4 ) . CaC 1 2 . CaSO 
4x CaC 2 0 4 . Ca (NO s ) 2x C a 3 (C 6 H 
5 0 7 ) 2 . Sc (OOCCH3) 2 . Sc 2 (CO3) 3. S 
c 2 <C 2 0 4 ) 3 > Sc (N0 3 ) 3 . Sc 2 (SO,) 3 , 
ScF 3 , ScCl 3 , Sc B r 3 . Scl 3 , Y (OOC 
CH 3 ) 3 . Y (CH 3 COCHCOCH s ) s , Y 2 (CO 

3 ) 3. Y 2 (C 2 0 4 ) 3 . Y (NO.) 3 . Y (C 1 

0 4 ) 3. YPO4. Y 2 (S0 4 ) 3. YF 3 , YCI3, L 
a (OOCH 3 ) 3 , La (CH 3 COCHCOC 
H 3 ) 3 . La 2 (CO s ) 3 . La (NO s ) 3x La (C 
10 4 ) 3 . La 2 (C 2 0 4 ) 3 . LaPO,, La 2 (SO 
4 ) 3 . LaF 3 , LaC 1 3 , LaBr 3v Lal 3> 

[0028] Sm (OOCCH s ) 3 , Sm(CH 3 CO 
CHCOCH3) 3. Sm 2 (C0 3 ) 3, Sm (N 
0 3 ) 3 . Sm (C 1 0 4 ) 3> Sm 2 (C 2 0 4 ) 3. SmP 
0 4 . Sm 2 (S0 4 ) 3 . SmF 3s SmCl 3s SrnBr 
3 . Sml 3 , Yb (OOCCH 3 ) 3 . Yb (N 
0 3 ) 3 . Yb (C 1 0 4 ) 3 . Yb 2 (C 2 0 4 ) 3 . Yb 2 

( SO, ) 3 . Yb F 3% YbCl s .Ti (OOCC 
H 3 ) 4 ,Ti (C0 3 ) 2 . Ti (N0 3 ) 4 . Ti (SO 
4 ) 2 . T i F 4 . T i C 1 4 . T i B r 4 % T i 1 4 . Z r 

(OOCC H 3 ) 4> Zr (C0 3 ) 2. Zr (N0 3 ) 4 , 
Zr ( S0 4 ) 2s Z r F 4 . Z r C 1 4 , ZrBr^ Z 
r I 4% ZrOC 1 2 . ZrO (NO s ) 2 . ZrO (C 1 
0 4 ) 2> Z r O ( S0 4 ) . Hf (OOCC H 3 ) 4 . H 
f ( C O s j 2 , H f ( N 0 3 ) 4 . H f ( S 0 4 ) 2 , H f 
OC 1 2 s Hf F 4s HfCl 4s Hf Br 4 . Hf I 4 , 
V (CH3COCHCOCH3 ) 3 . VOS0 4 , VOC 1 
3 . VC1 3 , VC 1 4 . VBr 3t Nb (CH 3 COCH 
COCH3) 5 . Nb 2 (CO3) 5. Nb (NO3) 5 . N 
b 2 (S0 4 ) 5 . ZrF 5 . ZrCl 5 , NbBr 5 . Nb 

I 5 . Ta (OOCC H 3 ) 5 . Ta 2 (C0 3 ) 5 . Ta 

(NO3) 5 . Ta 2 (S0 4 ) 5 ,TaF 5 ,TaCl 5 , 



TaB r 5 , Ta I FjN 

[0 0 2 9] Cr (OOC Ho) 2 OH. Cr (CH 5 C 
OCHCOCH 3 ) 5 , Cr (N0 3 ) 3 . Cr (CI 
0 4 ) 3. CrP0 4 , Cr a (S0 4 ) 3. Cr0 2 C 1 3 . 
C r Fo v C r C 1 3 x CrBr g , C r I 3 . MoOCl 
4 . M0CI3. M o C 1 4 . MoC 1 5 . Mo F 6> Mo 

I 2 . WC 1 4> WC 1 6> WF 6 , WBr 5 , Mn (OO 
CH 3 ) 2 . Mn (CH0COCHCOCH3) 3 „ MnC 
Og . Mn (N0 3 ) 2 . M n O . M n ( C 1 0 4 ) 2 . M 
n F 2 , MnC 1 2 s M n B r 2 . Mn I 2 s F e (OOC 
H 3 ) 2> F e (CH3COCHCOCH3) 3. FeC 

03. Fe (N0 3 ) 3 s Fe < C 1 0 4 > 3 * FeP0 4 . 
Fe S0 4 , Fe 2 (S0 4 ) 3 . FeF 3 , FeCl 3> M 
nBrj, Fe 1 3. FeC 6 H 5 0 7 . Co (OOCH 3 ) 

2 . CO (CH3COCHCOCH3) 3s C0CO3. C 

o (N0 3 ) 2 s CoC 2 0 4 x Co (C 1 0 4 ) 2 s Co 3 
(P0 4 ) 2 s CoS0 4 , CoF 2> CoCl 2 , CoB 
r 2> CoI 2 , NiC0 3 , N i (N0 3 ) 2 , N i C 2 0 

4 . N i ( C 1 0 4 ) 2 „ N i S 0 4 , N i C 1 2 s N i B 
r 2 s 

[0030] Pb (OOCCH 3 ) 4 , Pb (OOC 
H 3 ) 2 s PbC0 3 , Pb (N0 3 ) 2 > PbS0 4 , Pb 
HP0 4 . Pb (C10 4 ) 2 . PbF 2 . PbC l 2x P 
bBr 2 . Pb I 2 . CuC 1 2 . CuB r 2 . Cu (NO 
3 ) 2 s CuC 2 0 4 > Cu (C 1 0 4 ) 2 s Cu S0 4 . C 
u (OOCC H 3 ) 2 s Zn (OOCH3) 2 > 2n (CH 
3COCHCOCH3) 2 . Z nC0 3s Zn ( NO s ) 2> 
Zn (C 1 0 4 ) 2> Zn 3 (PO4) 2 s ZnS0 4 . Z n 
F 2n ZnCl 2 . ZnBr 2 . Znl 2 . Cd (OOCC 
H 3 ) C d (CH3COCHCOCH3) 2 s Cd (O 
COCH2CH3) 2x Cd (NO3) 2n Cd (C 1 0 4 ) 
2 . CdS0 4 . CdF 2 . CdClj, CdBr 2 . Cd 
1 2 s A 1 F 3 s A 1 C 1 3 s A 1 B r 3 . A 1 I 3 . A 1 2 
(S0 4 ) 3 , Al 2 (C 2 0 4 ) 3 . Al (CH 3 COCH 
COCH 3 ) 3 s Al (N0 3 ) 3> Al P0 4> GeC 
1 4 . GeBr 4 s Ge I 4 s Sn (OO.CCH 3 ) 4 s S 
n (S0 4 ) 2 s SnF 4 , SnCl 4 . SnBr 4 . Sn 

[003 1 ] ifc*«BI>f *ycoMt LXI& h V*+fr 

■ J-r>A, N, Ni/X^T— U— N, N-2, 
4, 5-'0'9**J-H'T—V—*72** N, N~^^/l/ 

-hU^^^'J/^TxiJ -t^a. N, N-v^^/U— 
l-^7f-/lT-yx^A. N, N, 2-h l J^f-;l/T 
2, 6^f-7PT— 'J-^^rir^OT^* 
r.^A^^-y. e'Ji;-^ 2, 6>^^t°'J>'- 
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2, 6. 6 - f h 7^f rttX'J y'^^Af <T)tlM 

mrnt-^m^ * > . h v 7 x ^i,-***-^^ h u 

( o - h 0 )V ) * Xtfx^A . h 0 ( p — h D ) *X 
Scr^-lkiT'^S. 

[0032] ttzm4*><?)Mt LXI&. tlZffijkLtz 
K f h77;Wo^- K f h57x-;ufi/- h 

[00 33] i^^n^^UBtUMftmv-k'r 1) 

sl ry^ua, hhhh. mmi 4 
m&comm^ y?-*u-y 3 yt&it&imtm*- 
&*>itxm v t «fc v \ i ti h <n&*&&&ismMk 
mzma*&>immz^xm*--&£>itxm^x t «fc^ 

[0034] ( c ) TVL-tf 'J ^ 

r/w# vmrnxm^^tLzmmmt txa. l i oh. 

NaOH. KOH, Ms (OH) 2, Ca (OH) 2. 
Sr (OH) 2, Ba (OH) 2&k>'0»$:fX& . 

[00 3 5] (d)mim 

LXlt, HMnO,, NaMnO,, KM n 0 4 

^t'«S?y*'ySS, hno 3 . n 2 o 4 . n 2 o 3 . n 2 

O. Cu (N0 3 ) 2 , Pb (N0 3 ) 2< AgNO s , K 
NO3, NH 4 NO^j:t'C)imn\t^. F|, CI 2 . B 
r 2 . I 2 i-t'«ADyy. H 2 0 2 . Na 2 0 2 . Ba 

0 2 . (C 6 H & C0) 2 0 2 . K 2 S 2 0 8 . K 2 S0 5l HC 
O s H, CH3CO3H. C 6 H 5 C0 3 H. C 6 H 4 (COO 

H) CO3H. CF 3 CO s H. fc^tfMWHfcft. KI 

O . KCIO. KBrO. KCIO3. KBr0 3 , KI 

0 3 . H I 0 4 , NajH 2 I E , KIO,, Srif^BSRffi 
m. Ce0 2 , Ag 2 0. CuO. HgO, Pb0 2 . B 
i 2 0 3 . OsO,, Ru0 4 . Se0 2 , MnOj, As 2 

mt. fmmt mmwm&m. -how, 3 

- F y it^tc b'tfmfbir h . 
[0036] ( e ) ilTC^J 

MtcM k LTti, H 2 , HI. H 2 S, LiAIH), N 
aBH 4 &£0**fb&!$L SO,. Na 2 S, Srk'CM 
T;t*'J*Ji, TA^';±»#J1. 3-1 
OBa^A**if<^a4/i{i^«o^A, Fe (I 

I) , Sn (II).Ti (II), CrtlD^J: 
ofiW^HHRJWc * * AKtfOtKI . CO, k"#f?i|* $ 



[0037] ( f ) a *>&m&.mmmim<r>mmiz4 

A y9-jj u-y 3 yizM^bti&y* hfc&hb LX 
ti, Tic i 4 , ZrC 1 4 ^oMA * ymkmY/£¥h. 
T i (OR) 4 , Zr (OR) 4 . PO (OR) 8 . B 

(or) 3 [Ritnv^A-m. Tv-i&tct"] m<?>& 

HT/I^-K [A 1 13 0 4 (OH) 24 ] T\ [Zr, 
(OH) 14 ]2*. [Fe s O (OCOCH s ) 6 ]'f^ 

;K J^«, t K7y>f»*»i^, T^W^t 
- >^3r»HH ;*>'&k"#W^ixl> . Zix 
&*tffc£*fc>f yf-uv-is a yt &mz. Si (O 

R ) 4 , A 1 ( OR) 3 „ G e (OR) 4 f«ti7/^ 
5 _ h 9 * JpMMB L T f§?t m^Wl , S i O 2 a£<0 3 n 

^ r i> . jJEia*^ 2 a tLt t t jh ^ 

[0038] ±a5Lfe«««H3pja. mg&mMiizmm 
Zitxwmmmmt ixm^x^x^^i. nm&mM* 
mmtLxm^xtx^K mmxzmmt lxiz, 
7j<, Ti\,a~jim. mmmmtkm. Jimmmvm. 

mmffi*mmmmmi£ o . 1-10 o*»%g«A^ 
[0039] ( 4 ) ^»aaxe 

JftttJK/^lrta k Ma^i k olt*l±»tK« § ii«r t ' 
*«. L < ii-f ^ > '3dfttt«ttaKa [ s ] : ?5J1^J 
[mo 1 ] = 1 : 0- 00 1 — 1:0. lf£.B.Xfoh* 

[0040] tmii^mmznmitzmzmticomwpi 

&£Tf%mi>z£. 0 ?ttH L^-f * yomH-t&Zbfi^ 
Wtti. K«ia«{il OOr-8 0 0'CT-^M^rSgT* 

ttmms o o'cy.±) imt l<^\ 
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[004 1 ] *3ffl<Oli&VW£2iitet£Wali. flfit 

trea*. mmma, ai»i#-2 4o*isL *f*l< 

[0042] ( 5 ) ;fl2*WC«fflm:3S* 

ti . wmcu yf y&mammmm t mmzj * ytm 

[0 04 3] (6)^70'MM« 
StelWfc^W, PRtfS-l 0^J^^JR^oy>-(L 

(C 5 H 5 . a Ria) (C 5 H 5 . b R2 b ) 
Q <C 6 H 5 - c Ri c ) (C 5 H 5 . d R2 d 
Q- (C 5 H 5 . e R3 e ) ZMXY 

[0047] zzx\ Qii-~-j<D&&s.mm i m{±tf L zm 
sw-*>*s£tt££. M«^«{t^4-6^a##s^. 

«)t5i6g5c 1—20 <r>mt*m& . Dtlggfc 1-20 Oi§sS-|r 

WKfl:*** , 1-20 nmm-kGfcftfcmm. 

§m®L 1 — 2 0 <D 'J y^JKffc**** 1 - 

^l-2 0^r;L-r3Jf>-a, IK*Rl-4 0<oe*£-:fr 

mAkfcmm. mmw 1-40 og**w aat**** fc 
\zmrn. 1 ~4 0 o 0 yttrnftAmmtt-t. m&* 

-6j5£K££JSr*U #t:Ti ,Zr, Hf^MJK 
[ 0 0 4 S ] R> , R*RVB. 3 liZtL?ttite3L LX . Sz 

j^-tn-etus^ tx c,-c, 6 m&f&tii lx c >t t £ 

1^. a. b. c. diiitfeti. ^ix^fl 0 S a S 5 . 
0 S b S 5 , 0^cS4. 0 =S d S 4 . 0£e£4£#S 

[0049] 2im&&^Mim?nffi*:mm-fz>%i 
q =k ^aigiiisfiT t zmtzmmtzm 



Wot' AT 5 H ifcli t'XT^a^y ^it^hhv^i 

[0044] MUZ* ^^^yVc-k^it^M^io-t^z 
XtUX. [A] &£X/m# [B] . MtXC<J*g 

tuBt-ciR* [c] < ynitmfmizis 

n&mifr [a] t Lxm^&zttfx-Zh. 
&b c a i : fLwi L7t >f * y^mmwmm, 

JliSt CB] : MiSMf^ft 2.4-6 

Jft* [ c ] : war 5 ^ •> A-fE^fe 
[0045] (a) [B] JUJffl«£*tgl3-l 2^<5D 

*»»Cffli^<i4ft^ [B] It, TfE-^sC ( I ) . 
(II), ifeJi (III) T*$ilS{t^T*2.o 
[0046] 

MXY • • • ( I ) 
MXY • • • (II) 
• ■ • • (III) 

>'S, y/n tVPv- 'J >-^, y'7x — ;l^y U >S, 

z\Hhcoo*>. T)V*i<>ym, T)i^>j^ymnx 
mm^mmm-mznt t < «v ^tth . 
[0050] ( b ) [ c ] ^mni 5 A-ft^ 
±ieB£# cc] tLxm^^ixh^mr^i-^Mt^ 

LXlt. HR*. (A 1 R n X 3 . n ) B .t'^$ix-i>-fli 
-^^WioilS . - 3C4»^>Rt±K«a 1-20 
cr>T)V^)V^m.L^ xt,±;\uyy, "r^a^fsy 

Xtir 5 yi*it. n{il-3^. mtil — 20 

[005 1 ] IffiE^r/ly 5-^ A^^ft^«cMi: L 
Tti, f'J^Wil/S-W, hUx^ur/P5— ^ 
A. h >J /)V-?)l-7"a \11VT)V 5 ->7A, h 'J J]V~?)V 

y^-ivTiv h im v yf-'tr/t,- 5 — ^ A . h 
'jyyp^'s.^iy^-r^Sx^A. h 'jy^v/^^f- 
^T^S-^A. h 'J y^^tfy/Wi-^A, jy 
xf/l-T/H-^A^o^-f h\ > v X^-/t.r/U-S— 
-te-X^o^ h\ yXf/lT^S-^Ath'DK, jy* 
Xf/ITA- 5 --)Ax h jy H , -Jtt)VT)V 5 x>> A 
•JM f-fUT SK. jy*-f V r>/ur /I- S -WtF'JH, 
>M V 7+ilTA- 5^')A?07'f H*&*JJtW6fL* . 

if4L<ti. m=l, n = 3©h l J7A- 
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^ilTJl i— ^J^M/T)l-^ )l-T )l ^ — ^7 M.\l K'J KT 
h 4 . $ C# £ L < <i . Ft 1 - 8 X'fo 4 V V 

[0052] ( c ) ®m>mm, =tms& 

7i- [B] . mt'Z^zfclxm\^i\h$L-fr [C] ftS 
£ffl AT* 4 v 4i*-3-mf--CM£-tt?j- 1/ 7 -r yco#£ 
TT'?-{ilt^-*rff ofci. COT* I). 7 1- > i: Jiit* 

PelZia^^ m<^tl iS#tJ«fL7fC« ft 1/ H \ X f- 

U- 7°ot°U >\ L-7'x>\ 1 -'V^-tV; 3 -X 

[00 5 3] [ A] , [ B ] . RVflt* 

[c] wteffliiiffigr**.*'. Ut* [B] (fcOa^ft 
fiki&fr [c] ^r^i^^Atoit* 1 '. [a] 

lgfcfcO. 0. 1-1000 (jumol) : 0-10 
0 00 0 (//mo 1 ) t&&£itzmi&Zi£&Zkt}W 

iu\ suie^ ok iat# [b-k [c] 
zmmzttmm 9 <o i tsc^&sM^ t ± ^ l , 

[00 54] ( d ) ftfc&lflgft 

t izx &m8&b'tfM*zti. ztibnjjm&Mmx'm 

1^11^12 otLhcr»^j£ ft ffl t> i 

x^Lnmzitxhx^. 

[00 5 5] ( e ) 1^ 

mmtiZft [a] . f&ft [b] . attH?fcuBtTffli^ 

fifcl&fr [C] *»&$r*M£*«£Jiii,vr»fc*-4Ma 
fc ft S-frfcCfctcJ: 9tf;bft4. Sfi^<0 

rje^co#* y v-<o*jt{i^B#e<jic— fex'h 
z>&mu%< . y v-ft-5£?>«£-JtTe9&-$-f> z 

b t fllfOTft & l . 4 ^& J V-iO?E^Jt*-^B#W 

fc^fc£-£4£2:i*rtre£>4, 4fc, &*&KJEifc£ 
y v-fOV^-f^s^MWiSSn-rs d <t hXZ 

4. 

[0056] n.i$i ->h*v7 <>bLxi±mmm.2^ 

2 0e«Oi>O7&«ffiL<. ftWCIixfUy, To 
t°b>\ l-rt-y, i-^-t>\ l-^f^f 



&Zb&X'Z&. 

[0057] s-&«5i;ji. mmftt&&s'?-&jm 

^« Wtcffl v r n t° U > ft «9I k LTfflv > 4 x 5 U - 

^. mmM^mh^tmmmzmimmim^-r^ 
s^-ztfxmz&^m&zb'tfmmx'Zz,. ttc. 

$il4„ 

[ o o 5 8 ] x 7 v -n&cr»*&ii. n&wmb tx . 

^"^V- ^7°?>^ ^V9>^ y?0\Jfty, A^y 

«xiiS^*ijWiivt£*i*. fi-&aftt±or-i 5o°c 

1 > ^'T't 4 . M^-ff flti 0— 2000kg /'cm 
2 G. Jff* t<«i0-6 0 k g/cm 2 G*<jiit-*>4 <> 

[0059] 

it 4 ^n-r ixnfflmmmcom nxfoz. 

MFR : J I S-K-67 58tCj:4y;l'h>f yfv? 
X 

afttt : 2 c mtII^ilfWj:I.Xf>'l' X 
mm) ZWliX&COWb Liz. 

[0060] mm i 

( i - i ) j *y&M\tmffimt&<7)it¥®m 

*z)^7*)V7 =j xntfClSIKU fWitti (211 
g) fc. 3IM*6 4 0gSrJPi.T^flgi:L/im. 9 6% 

ii(iosg) *jp/:^^7K^t^as^>-y u-f 

S L (^F*»52 7/zrn. 100g)ft3 OrtHPX 

. ZCDX? 0 — 3: 1 • 2 4 C/^T' 1 miSiMfX 1 0 0 
'Cit#SL, 1 0 0m 2 O-fr^mZlttz. Z<?)K 
tEx 5 »J - ft 1 B#fH"C"!|?m 2 XftSi L . p H 3 

* -ei5t# l . t# ^»ix^ei*fta«msT 1 3 0 °cr 2 
a^«i^f^ 5 3 // mUicoffi^i^ft r** l § ^tc 

2 0 0°CT' 2BffiMSfW& b iz J: 0 . tf»x 

x y ^ h 6 3 . 9gt»t. i co-ft^aax^ y ^ -r 

h C0ffiBg.fi: A 1 : 8. 13wt%, Si : 35. 3wt 
%, Ms : 1. 46wt%. Fe : 2. 2 7wt%. L 
i : 0. 21wt%, Na<0. 2vvt %Xfo D , A 1 
/S i = 0 . 2 4 0 [ nr. o 1 ,/m o 1 ] X'$>r>tz. 

[0061] ( i - 2 ) f«i^ (lar^ami-r^r 

30D7 7X3 (StlL) 4>fc:±T»/a*ifcflsq^(Ul 
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X:A 7 9 1 I- J (I a r /Jt/NT* y (183 m L ) £ Ha 
JLX 7->'J- 1 1 . lid-l- 'Jxw^i-^A (1 
0 in in <> I : <i"'*: < • N iii in L<7J / S7"^ >'?^KSr 1 
6 . 8 ml.) ■> m<:~' 1 ^(nH*i#ft> ^7°^ >X'8ift 

< (kif fn-v : t i no) l . £mm.& 2 0 O m L b tc 

h X ■> iZf^ v 9 ; r <ni,i fz . - 7 U — £ 1 L h 

[00 6 2] ir:»ip>-> 7 XrJ (^2 0 0mL) + 
t\ )•• i^'/f -f-/l >• 'J ^ >b*X ( 2 - ^f-fV- 

4- (p-Mi^T.a) yhl^D7Xl/-;H /./l- 
3-T>i^'7 0'l r f 2 1 fims ; 0. 3mmo 1 ) £ 
1iU Z.X X ■? >> - ': I tz fx . I 'J < V 7> /U-T^ 5 - *7 A 

( 3 in in <> I : .£ P£l I 0 in S in LSD^vT;? 

4. 2 6 in i. > £- w.-.-: i o irm&xam L8jsz*t& 

ZbtzX 0 Jtj •:'„■ ,Wi c I tz 1 f rS ffi. £ . ±ie<7) h «j 

ft 1 L Y'/V — fKZ&K l ft.. Z<r>7t- h 9 U--7' 
Cxvr?>2 1 2 mLSriS/jlllft, if — h 9 V— 7*^4 
0 "CC - f ) 7. =>•;-«- 3 0 irfttl L ft . 
[0063] -r^te *- I- 7 U— 7l37"ntru> £ 2 0 
s/h<7)j!!il£-C--> <- l ; t 2H5I3I4 0'C*r«*>OO^il 
fi-^-Srfi 1 --^- -r-W*. 7 nt b >7 >f — KSrjh^Tl*! 
0"ClCfltf* L ft* £ * tAZ 2&ffmm-£*:ft'? 

tz. n^titzmi^y 't-^UM.^'f^y'r-y 3 y 
xm^ l . %.->tzx>friz*&\fi±mt txhv a v 

)VT)V- \ ( 1 2 iiini <> 1 : %ft 14 0mg/mL 

«O^T^>i§?K$: 1 7ml-) arSPi-T 1 OfrjSMfLft. 
d<7>II!ft:*:4 0 (:X'$Wffl&I±m&t&ZtlzJ: im§k 

-s-tk y ^-i^ffifrwsft-er* Lfcffi ) a 2 . oo -c*> 

oft. COtt^^^fS (««EBD> 0. 4 2 s/ 

c c . «th.tt(i i o </. ■c-jh tz . 

[0064] ( 1 - 3 ) rdfi^^a'J^fiic^ij-W 

t Lxmamtimi/^itLxn ^^smwafisx-h 
hT>^^)i^y J c> ) . Cn-Tii^i^y-ey {-^y 
■eynm®. t Lxmi$iik*%w&'& lt*jo ^^k* 

fiC* s 7 4 T »L 4f /I ^ > -t' > ) . C , o - T)l-*t tV<- y 
*£y (^y-tfytmmb lxmQ8t-ik*&im0tLXte 
tytcommw&i ox-h^ri^^y-ey) tftttftL 

X^&ZbZmUltz. -^.(ttftii^t'C, -T 
B)t LfcC, - Til *>l <> -tf> izli 3 ocoSttffe* 5 ^ 

lt>5&^ -ecT) — -j'z-hh p - yx'ftf&irtzmmmz 
zxemamzitixm^tz. c 4 -r^ 



tytcfr-^fz* 

[0065] ( 1 -4 ) xfU-y-rot'U >-±tfi^- 
3 L^- h 7 U -7 (C 1- 'J V y*)VT)V S — >7 Ac/)^. 
7°^ yWS. (14 0m g/'m L) 2 . S 6 m L & . 
■^f*7°oh*^>'7 5 0 g, X^-1^>1 5g. 7}<5S34m 
L (»**t»S"C<0*fl) **XLfctt. 7 0*CiT#2S 

7 0 °CT' 1 B#raa & L?t o » 4>fut4f 'J 
Uy-tM.lt 1 . 8wt%. M F Rt£4 . 0 d s/ftX'$> 

~?tz. zwwMfn. i-mmstfo^-zm^tznAiMtz 
K> yy&mt 14900 < ; g .-k y g jffis ) t-S) o a 

[00 6 6] HJfe^J2 

( 2 - 1 ) >r ^■y^MtfMftastaw'ft^aa 

m 'J 1-*?J*<r>ftb ") 7 tKW*) ( 4 7 4 g ) 

£ . 6 4 0 g*)ftb 0 t-^S* 5 2 1 g «rffl^/c; 

?^^fb?5. o vi^-ft^jaax^^^^ b 

OfflfiSttiA 1:7. 51wt%« Si : 34. 6wt 
%. Mg: 1. 32wt%. Fe : 2. 13wt%. Z 
n: 1. 3wt%\ Na<0. 2wt%T*D. Al/ 
Si=0. 2 2 6 [rn o 1 /mo 1 ] Tfoitz. 
(2-2) =rffi&& 

iM^mmx-^ htitzii^m^ ^;?n*fflv>it 

n&tm 54. 6g^fc. ^fiHa^fg^ ( ^fiis^-^ 
y v-a* sMttiBRS-cflfe Ltzm ) a 1 . 7 3 ts>-? 

^c. 0 . 45g/cc. ?fii'Ltt(i 

1 6 4>Xfo->tz<. 

( 2 - 3 ) ^ffilS-^Oliife^cO^ 

- 3 fc mm^mx^m vtz . ^^smc 4 - t/i^/p 

O'Hf y^R»l±-r^T<0»ttf*:Sr^»LT t 2 6 3 rr. 
g Lfr£M LX is t>~? . ^Htt^CfettiatttfSWii^ 

t£fr->tz. 

(2-4) xfl/y-rntU>M^ 
HSfi^iJ 1 - 4 Hauo^rffiTX^- l/y-rnt'V- 
^SrfloJt . tf^ix/c^y 7-«oxfl/ytia l . 7 
wt%, MFRJ44. ldg/Kibot. 

700 ( g y "7 — / g tm ) o k si±T-& o . 

[0067] JtKM 1 

(Jtl - 1 ) >f sJ-^JftttflM^ffiffiOffc^T^ 

3 3 g ) £ „ P.S* 6 4 0 g ft*> 0 6 6 0 g 

fcfflVMfcJilWi. - 1 tHi«?:ftVi(l:f 

Mfi^^ 9 9 A h 7 4 . 9g Sr#ft. dc?Mb^JM7xX 
7^-f b^fflBictiA 1:7. 20wt%, S i : 34. 
2wt%> M g : 1 . 60wt%, Fe:2. lOvvt 
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%. N a < 0 . 2 w t %X'fo 0 , Al/Si=0. 2 1 
9 [rno 1/mo 1 ] T"£>-?fe. 

(iti-2) fims 

±mit^MTnfohtzik^m*.X 9 94 V 2 0 g £ 

m^mm^Mms 1 . 4g*^ J ^m&^mm 
mis* >j itzm ) it o . 5 it 
h^tz. z<n#m<vm®mit. 0.39 g/c c . «e*i 

tttijRI^F^ ( 20*fiLh) T*ofc. 

(it 1 - 3 ) ^flw^sj^jftia^w 

1 ^ffiffi^-fcfc ft £ RJSEii^^^I'ife^ £ ggffcfff 1 
-3fc H«co^rftT**f Lit . *<7>&mCi - T)V*iV 

£j£ LT *J 0 , ^fiSS^-twiJ ft S SHaatH^a^ fe . 
(Jtl -4) xf^y-rofi,y*t^ 

mmm i-4t nm^m?^* v > -rneu^ 

wtX, M F R(i 6 . 6dg/*T'li-)!t. COlftHE 

so, fii^^-siv^itg^o^ttiii o 

7 0 0 ( g,-KU^-/gM«) X'S>^fz, 
[0 0 6 8] JfcRW2 

(Jt2 - 1 ) 4 * ^53ftttJB«^»aswfl:^6»ra 

•try 7 1 130gC9 6 

( 7 5 o g ) ZMtzwkX.iMtmm^yri'J s l 

(^&@2 7junu 3 00 g) §:3 0 o CTiin^^o £ 
<0Xy V—i 1 • 0 1 ^*»{fC 9 0 °C :* T# 

SU 9 0*CT'3 0 0»RJE$«:. ;«BB^9'J- 
Sr 1 B*H"CS»i -Cfcffl L . »W*T p H 3 £ X'i¥t& L 
fe. *#£>tLfeI]ffc£S5P;mMTl 3 0 5 C-C"2BP B Wi^ 
*&f£ 5 3 /* m ty±<7M*%t?- £r&fc£L£ tt2 0 0°C"C 

2 B#^MJE^g"t & i i: <fc 0 . tt&tmxx 9 9 A h 
2 0 8. 3 g £f#fe . .r iD-fL^Wix^ ^ ? h cnm& 

{±A 1:5. 00wt%. S i : 37. 7wt%, M 
g:0. 8 0 w t Fe : 1: 6 0wt%> Na< 
0. 2wt%T*D, Al/Si =0. 138 [mo 1 
,/m o 1 ] fe. 
(Jt2-2) ^JHtfi-^ 

±ie^^?aiiti# ^jut-f^aGa** ;^^N20g* 

>fel^Mi»&<aj 1 - 2 H«K^fltt£S:fi : «r v «g 

«rf flt*-^tt*i4 8 . 6 gznti* wtm&mm (^m 

&ofe. :c«0^{±. 0 . 27g/cc. ggi-L 
ttii:2 0 4>X'h^tz, 
(it 2 - 3 ) ^fiM^jgiJ^Bit^^lff 

- 3 1 mm^mx^m Ltz . ^<7jjsmc 4 - r/i^ 

Ot'y±E!tHit^T^IttftJ^IHt 1. 3gi 

^jRL-r « •) . r flis^-fcrfi ft 5 aia^a*-* fe . 

(it2-4) xfwy-7"ntl/yitl'& 

HfiKM 1 - 4 1 mm^mx^ w- m t° u >-^m 



£&fr->fe „ f|£>ixfe;t?D ?-«xfl/ > 1 . 9 
wt%, MFR(i2. 5dg/*tJi-7lt. £<7)fl&£ 

fmm-ktf 'Jv-£|SfcV >feM3fe 0 <^Sttli 1 2 
6 0 0 ( g/K'J V-/ g jg£ ) "C'if> -5 fe . 
[0069] USSffl 3 

( 3 - 1 > -r ^y^m'&mwm.^it^m, 

*r<7 7)V7yXa^X'%mM!&7*Mi ( 4 6 4 g ) 
IC. 31©* 3 3 0 g £ flD*.Tit?g t 1-feflL 9 6 %tttt 
( 3 3 0 g ) £linz.%cr>mqRik¥#m<y9 V4 S L 

( i o o g ) £ 3 o'CTfln^fe. ;^7'J — * l . o 

"C/^T" 1 «rH*»ftT 9 0 °C & L . 9 0'Ctl2 

o tosxiZittz. . i osfE^. ^ u -* i i^ia t-^ffli "C* 

^aiL. ^§7KT'pH3ST'at#L^o #^ilJt@*Sr 
S*mSTF 1 3 0"CT 2 BifiW, 5 3xi mtli 

^r#* l $ ^ c 2 o o °cx- 2 mmasmtt 

&Zblz£ 0 s flSWlA^ ^ 9 < h 5 0 . lg«r}| 
fe. ZCOfcmm** 9 9 4 hCO&mtA 1 : 3. 4 3 
wt%, Si : 40. 9wt%. Mg : 0. 9 6wt 
Fe : 0. 49wt%, Na<0. 2wt%T'$> 
0, Al/Si=0. 087 [mol / m o 1 ] X'$>r> 
fz. 

( 3 - 2 ) f-mms ( WTo»ff ti-r^T«eita«3?ffl 

X^^^^f N20ga:Aii^y ( 1 8 3mL) *Jn 
;:tA7'J-tU >! ixiz h I) jl^)VT)V 5 — >7-£> (1 
0 mm o 1 : ?I^6 8 m g/m L<7y\7°9 yMMi 1 
6 . 8 m L ) & JP^.T 1 BfBMHfFSL /s ^7°9 >T 1 / 1 
0 0 i Tifcf* L . A S:200mLi;^SJ;a iZ^V 
9yi-f)Utfz. t.tz^)yyX-n (M200mL) tp 
T, V)l^y*3™t%^-fZ > '^T9y (87mL) 
t {^^Wv-'JP-Vt'X (2-^^-/1—4- (p-^ 
□ D7i^) ytFDTXVx/H V)VZ1—^7^J9 
O'JH (0. 3mmo 1 ) SrjD^.TX7 U — fc Lfef^. 
h'J-f V7>/l-T/l-5-'72, (3mmo 1 : iHJS 1 4 0 
mg/mL<7) / N.7 t ^>'?g?K*r4 . 2 6mL ) S-Jni.T6 
0#Si3Tl$#LgtJS$-££.I fcfci L 

fe-ft^JILSX .X 7 * -f h tfX-o fe ) 3L77X3 (CSD t 
X , m&T 6 0 ftim Lfe. -e Of^^r^ > ar 2 1 3 m 

LjUnU im^'J-^lL^-^^iz-tcHAL 

fe. 

[ 0 0 7 0 ] P-r<0|*iaKaKS:4 0*CH Lfe 

»*>/n t > ' Sr 2 0 g / h tfOjfiKT 7 -f - F L 2 
4 OrSrffi^o-ordS-^Sr^-ofe. *f)f|L tofl/ 
>• 7 ^ - H *±a6T^gPiS«* 5 O'CtC I £ ^C2B#r^ 

s*^*«-5fe. ^ ^ titzmmx y 'j -cr)±_m& 
yy—^ 3 yxm^L. n^fzm-friz&ffibjkfiit ix 

b'JJV 7*)VT)V 5 --7^ ( l 2 mm o 1 : igjg 1 4 
0 m g/'rn l_cry\7°9 >->§M5r 1 7 m L) £ JPi.T 1 0 
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ftttz* 



coEMtSr 3 B#l3*fflK*i-$-4 £ k J: 0 
165. 4 g£»fc. TflM-^-fg^ 
lW^y^-*£ffl**M*-CI*Lfc*) (i2. IS 
X°h~>fz« £0««Etf>*ffiKii, 0. 45g/c C< S 

( 3 - 3 ) T-filfi^-waiJ^fe^ef 

-3t mmttmx'-ftm l?z . *<nmmc 4 - t>u*/v 

( 3-4 ) X^-Ix >- T □ f L- >±±m£ 

mum 1 -4 kmmcojjmvx.+)sy-y"n tuyja 

wt%, MFR(J3 . 7dg/^'i,ofc. 

600 <g*'Jv-/gfcH£) xh^tz. 
[0071] Htt«4 

( 4- 1 > -i ^y^m^mmmcoit^m 

%m. 0 -f-^McOith 0 fc:*SRai87#WBj ( 1 5 9 g ) 
i . 6 4 0 g tftffcb 0 Cl§*5 2 1 gSffiUfc 

he 3. 5*f#^„ c^-ft^wiax^^^-f h<?5 

ffl&tiA 1:7.1 3wt%> S i : 3 5. 3wt%, 
Mg : 1 . 19wt%. F e : 1 . 84wt%. Z n : 
0. 9 2wt%„ Na<0. 2wt%ti>^ Al/S 
.v-:--0 . 2 10 [mo 1 /m o 1 ] X'fo-ofz. 

*( "4 - 2 ) i^iim-s- 

m-&mm.m 3 - 2 k mmzwm&iffw raroi 

m&W&S 8 . 8 g ^HUS^-ftsfs (^HWt^ 

'J v-*&H«*HSEMT» Lfzm ) it 1 . 9 4 C£> -5 
fc. wtf)J|fiK(^)«»«ii. 0 . 49g/cc, ffih-ttii 
&<t>X*h~?tz. 

( 4 - 3 ) ^|fi^*>BI£j£tt<*>#W 

- 3 1 mmcvx&x-ftffi Ltz . -e<o^«c 4 - t/i^i- 



( 4 - 4 ) xf u >- - 7'n ev y itfi^- 
SUtWl -4 i:Mi»Mtxfi/y-7Dtl/yfti 
ft^Jt^'Jv— «xfi/>-M(±l . 7 
wt%. MFRti3. 9dg/-ftX'h~?£z> ZHOWX 

500 (g!K'j7-/g«fi).t*ofc. 
[007 2] Jt«W3 

(ifc3-l ) -f*^3c«lttfl|*^H|g<!0ft^«yi 
9 O'CT'Ojaa^*: 3 9 Oftb LtzlMHi. &Miffl2 

- 1 k mmcomtt'nv^vmz.* ?nms2. 

7«t*t. ^-fl^i"!^?^ h«0«Bj£«A 1 : 
4. 5 3wt%. Si:40. 7wt%. Mg: 0. 7 
2wt%. Fe : 1 . 30wt%, Na<0. 2wt% 
TftD, Al/Si=0. 116 [moi/mol]? 

(ifc3-2) ^filfi^ > 

iMtmmx-'&bixtztt&'tmxx tf^vios* 
m^tzimimmm3 -2twm^mm.^^\ n 
»?Ham&tme3. 6g^. ^Hus^fi* (^d 
m&#o-?-mzm#fmjtx'mLizm) \±2. 1 sr 

icotti^Sgli. 0.5 1 g/c c . ffih. 
14i28<£T"*>->*:. 

(its - 3 ) f-mm^m^mi^mfx 
z (7)fiim^izi^f h Rmmm*<m\&.w<M *• utt^i 1 
-3k mmn-jimx'ftVxLtz. *<t>*s*c a -t>v*iv 

^>*>&l$MlZ-fKX<?>mimt:ii?gtLX 38mg4 
®.LX&*)^ *HM4ttV&m&fflW9&m3* 4 
«t *)$>fr~>iz. 

(Jt3-4 ) xfl/y-7otbyftl^ 
SlJfetfiJ 1 - 4 k PJt»c07f£T'xif- l/y-Tntu yJt» 
. #£>ft.fc;if >J 7-Oxf 1^ y-^iii 1 . 6 
wt%. M F RI&4 . ldg/^ti»-5it. 

^ffimttv-v-zmvzn&gtzvcoftmzi o 
100 < sitfj-e— x-h~>tz. mmmi^A 
timffii-^3<7>m&£mi . 2c*k*>r*-r. 
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i(# ^: y 4J02S AA01A ABOOA AB01A AC01A 
AC04A AC05A ACOfsA AC07A 
AC09A AC10A AC24A AC25A 
AC2SA AC31A AC33A AG4A 
AC35A AC36A AC39A AC41A 
AC42A AC44A AC45A AC46A 
AC47A AC4SA AC49A BA01A 
DA01B BB01A BB01B BC15B 
BC16B BC17B BC19B BC29B 
CA02C CA13C CA14C CA15C 
CA18C CA22C CA30C CA35C 
CA37C CA38C CA44C CA47C 
CA49C CA54C CBOOC CB15C 
CB22C CB24C CB32C CB33C 
t OS4C* ! CB55C CB69C CB70C 
• "QV54C CBS7C CB89C CB95C 
,,pA01 DA02 DA03 DA04 DA05 
r-Jp'AO^. DBOSA DB08B DB08C 
■ "i.ilAof EB02 EB04 EB05 EB07 



<#&09 EC01 EC02 FA01 FA02 
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